, and give some asymptotic formulae by using the mean values of the Dirichlet L-functions. § 1. Introduction
For integers a and q > 0, the classical Dedekind sum is defined by The sum S(a, q) plays an important role in the transformation theory of the Dedekind η function (see [7] and Chapter 3 of [1] for details). J. B. Conrey, E. Fransen, R. Klein and C. Scott [3] studied the mean values of Dedekind sums and proved the following: Proposition 1.1. Suppose that m is a given positive integer and k is any sufficiently large integer. Then
S(a, q) =
and ζ(s) is the Riemann zeta function.
In [5] , C. Jia improved the error terms in Proposition 1.1 for m > 1. H. Walum [8] showed that for a prime p,
In the spirit of [3] and [8] , W. Zhang [9] used the estimate for character sums to prove the following:
Suppose that p is any sufficiently large prime number and n is any positive integer. Then for k = p n , we have
where exp(y) = e y .
For integers a, b and q > 0, the homogeneous Dedekind sum is defined by (see [4] 
and proved that
where d(q) is the divisor function. Similarly, we define the homogeneous Cochrane sum as follows:
ar q br q .
In Section 4, we shall study the mean values of the homogeneous Cochrane sums in short intervals 1, p 3 and 1, p 4 , and give some asymptotic formulae. Now we state the following results, which will be useful. Proof. These identities can be easily deduced from the Fourier expansion for primitive character sums (see [6] )
See also reference [2]. § 2. Mean values of the Dirichlet L-functions
In this section, we shall prove some mean values of the Dirichlet L-functions, which will be used in Section 3 and Section 4. First we have Lemma 2.1. Let p ≥ 5 be a prime. We have
Proof. We only prove (I), since similarly we can deduce (II). For any nonprincipal character χ modulo p, and parameter N ≥ p, by Abel's identity we get
. Then using the methods in Lemma 3 of [9] we have
By Euler products we have
Now taking N = p 3 2 in the above, we immediately get
This proves Lemma 2.1. 
Proof. We only prove (I), since similarly we can deduce (II). For parameter N ≥ p, from (2.1) and the methods in Lemma 3 of [9] we have
From the properties of multiplicative functions we have
On the other hand, we easily get 
Proof. For parameter N ≥ p, from (2.1) we have
From the properties of multiplicative functions we have 
